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DETAILED ACTION 



Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making and 
using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and use the same and shall set forth the best mode contemplated 
by the inventor of carrying out his invention. 

2. Claims 1-30 are rejected under 35 U.S.C. 112, first paragraph, because the specification, while being 
enabling for tissue constructs produced by culturing dermal fibroblast cells derived from human neonatal foreskin on a 
collagen coated culture well in a defined culture medium which may further comprise a top layer of neonatal foreskin . 
keratinocytes forming an epidermal layer, a tissue construct comprising transfected dermal fibroblasts expressing 
platelet derived growth factor, and a method of implanting said constructs on athymic mice, does not reasonably 
provide enablement for a construct comprising any transfected fibroblast or three separate cell layers or made in the 
absence of synthetic members and exogenous matrix components or a method of implanting said tissue constructs in 
all species. The specification does not enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and use the invention commensurate in scop^with these claims. . 

Applicant's claimed invention is to a cultured tissue construct comprising fibroblast cells cultured in the 
absence of exogenous matrix components or synthetic members to synthesize an extracellular matrix (ECM) 
comprising fibrillar collagen with a quarter-staggered 67nm banding pattem, decorin. glycosaminoglycans (GAG) 
(claims 1 -7, 17,18, 28, and 30); a cultured tissue construct comprising dermal fibroblast cells cultured in the absence 
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I a„. oo.a^„ , ezn™ pa,.., .eoo.„, ^ 

an e*ce,„,a, ,ecM, co.p*,„g «.^,,,„ , ^ 

-P*ln, , p. , a™. o.,a,e„ ^ a ,„a...3.a„e.. ezn. pa^„, 

.ena3.„,a„d*™e*,a„.aseo„„d,ayer<.te*o^,e3o„,ppp„a«,ay.(.ai„s,, ,7, ,8,28 a„d30,; 
anda„.,Mo,.a.i„,ac„,,„.,^eoo„s,r„aoo.p„si„gsaedi„,*..as.ce,,so„ap„..„^^^^^^ 

...u.vesse,.80-,00%oon,.ence,*„,a«„,.«*.p^^ECMco.po„e„,so,a,,ea.»..™,« 
«a.™.c„,,„.„ed™a„doo.p«„,,,*,«,,a^„„,,,,„,,,,.,^^^^^^^^^^^^.^ 

*c^.ino,l^„.(OAG,,a„ddeoodn,.ai.s,«3,o,,e„a«i„,.ai.2S,,a^3eedi„,sa«™^ 

*o„,op„,,^«,aver,.ai.s24.2e,ar.*.i„,,a3sedl„,o*.„as.,do„ea,a=^^de„*o, 
cells/om' lopped »ilh keralnocytes to form an epidemial layer (data 27). 

T.aapec«oai™,ai..p.,«eane„a.,l^d^„.al,.„aco„.«andlhe™iMo,fep.d„*„l„ ' 
*ea6se^o,.y„«o™*.ore«a,nia,*™po„e„M„„„,c*.^c»*„s.r.^ 

«O3es.e.eo,.05%po,..,e„e*o.,PE3,p.y.erl„^„l,„«™dla,»^^,a3^ens.„..top™o. 
.n.*op^ssingo,l.oso,*p.ec™rp™.a^„p„,„^^,^„,,„^, ^^^^ 

Spg3l,li„el5,. THespecr.lfena,sod^„sea.a,^exeM«taecon«s,«.p^„cedl„aTra„s« 
**-l.ay(p,26,li„e,,,*,aooordi^,,,ac„,,^Co.larp™d^oa«o,is„aled*a.lla,^^^^^^ 
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same 



~o„.eexac.oo.po*„o,.ec*.,a^,o„eof*,,,„,,.a.wo.dha«^.^„„,, 
expa..e„*„a,.e,i™on.e,„„«on..ave.a*a„.„..a..aoons«MNe«.o.«^ 

«*..a„«o,PEO,or»,„E™.,p,a^a„d.a«,.s*„a„„«„,M.a 
piopertes as demonslraled by Ihe exemplffied Bssue conslracte. 

T.esp^,,„,3a,.„„.,„^,„,,„3„,„,^„^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

ane«,ar.a,*co.p*i„,«a,.„a,a„.,o^„,apac.i^„„„,^^^^ 
a,...3,a^..,e7„.ba„.„,pa«a.an..ep^^p,<.™, T^^^^,^^^^ 

example, ,™„„«„^a.»., assays, fcr.e«a„,fe«,„o,.eoo.„,a,.o„,Mh..va.«osad^ 

*oosa.i„o,,yoap,a„..a„asaUor.a,.eco,,a,e„.asae7„™ba„di„,pa„a.,p,32,,as,para..p,33 
.nda,.„„,M.es^Bo„«osas.aU.*a,.„„,.^p,™,„,3,,,,,,,^„,,,,^ 

.Mayed*,a„„*S7„™.a„.n,pa^.,p,,.™3,0.,,,a„d*a.a6as.n,e„,™e..a„e„asp.se„,a, 
.hei-o„o,.ada™a,.p«a..,„*„,„ev*„«„,s«.,s«osad,e.,,TEMspNo,^^^^^^ 

^■17,. in ,,«o,.a .„p^^,a,. „a.. o,.e e„,i„ae.„p a, Ma^^ed by .s.,,s o,.oa„,,„aera^ 
««.e «bfc^ o«a„ doas «d.p,ay a n,o,bo,ogy sMar . b„™„ Bssue ,a., Mi„„. a, a,, abs,^,, s„b™-ss.„ „, 
data demonstrating the above is appropriate. 

Thasp.dfca,.„a,so«s.p.v«aananaNi„,d^o....ao„,,„d,.sueco„3«or,^„eWo, 

«nd..„ses.a,aobe™i=.,yde«.ad,a,s.aao,™da,„ada„™,o,a„or«3s„ae«sfer 

example, se™orp.,ei„s,aspeo,.,y.«ao,no„.b™a„o^l„asdis.osad in USPa,e„,5,7,2,,e3Pa.„,ea„e, 
a,, *b . i„co,o,ated by .,e.nca ,spa*a,.„, p, ;t,,„as , 7-2,. a^ p, H, „„as 2-3). sp«^oa,.n 

«osas,,bo*exa„p.sl„»b.b2%ne.^™c.,sa..,s„.,^,e..,p,3U,na,w^.b.s«in.™a^„ 
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on^.e „ o,„„age„, 8Vcosa.i„„g,oa„, « and .enasdn („ 32, la., pa,a,g 33, para n I. 

»u,dhave.,„i^„„d„eaxpa™„,afc„.y„„ao,«l„,earta„he6.e„,.ei„ve„fo„,oha,e.adea„. 
.sadasssueoo„s«i„*a™«d^,,,a„„.,«,a„,a.,,„„^i„™„„^^^^ 

h™a„«.p„„e„.a„d.ave«..«i„aoo„«.„asa.eco.po.„o„a„dp.pe.esaa,^exe„p« 

tissue constructs. 

The3p.ci«oataMs,op.«dea„.„ab,i„SdWosu.,orac„,tad,^eo„„«„p.s,„SO.,,u.d 
^lsta.ede™a,pap,,ao,hair«aswhfcha.g™^,op^„.a,ayero,.,,^,,„,..a,™™p*,„, 

«-la,e„e«ge7„™bandi„,pa„e.,de„™,a„dg,^an,i„o*oa„(GAG,,dai.s4,5,,3,and,4,.E«^^^ 
12o,,Nesf«fato„d,».oses^a,a„ax,race.,„,ar.a.™,sWto™d*fe.*„ft„,,as,a„d,he„ 

saeded*de™.pap,a«,,sandi„,„™seeded™.ka.««^e3,™espe<,-«ca«„„.sodis*.«M*e 
.*5*i„a««ade,n,aNaysrco„s«„go,*.b,as.™„„dadWe„d„p^^,„a^,^ 

looa,^da.aso,de™.pap,ac^,3a„daco„,™aWW,aye,o,«„„oy,,s,Mdoes„o,d.c,osa« 
collagen, decoiin, or GAG existed wiltiln Ihe tissue (pg 52, lines 

Thespe«oa«onalsoais,op.vldeanena«i^dte*s„.fora.,ssueco„s,r„ol».p«oftae«„ 
layers<o,aM5,.T.espe*afcndoesno,p.v«ea„exe.p,^l„,d^s„feran,eW„,«„ga..elayer 
.l«..oo„s,n^,ins noted .aUNea6ove.,e™„«dExa.p,e,2doesno,,echnM™pr^,.e,aye,so,«llsM 
^»layerswi.seedl„,ofa,hW«,,,pe*n,he«,a^O.Thespe*«on,a,stedls.oseesse„»a,de,a.^ 
as.l.c*.™diaandoo„di«,„s,.e,in,i„,o,(heapp,fca,.„o,,he,.wiayer,e,.a«ers,.fc,i„„o,^ 

laye^orlNeamounlof^per^^eoftissuedes^n. instead Ihes^Wsdisdosu^lslMtedtegene*^ 

suchas-0„.e second ce,l-n,a.xco„s^a,hWsaedl^ofa«c.„pelsseededand*.d„nders*e„, 
oondlBonsteppodu«,he,nw,aye.,pg3,,lnes,7-«,. SaKi-s*te„,oondltas-a.no,defl„ed. I„,i,„„,„e 

.np.d«l,^|„,eano,,^«englnee™a»«„„Have«,„i.dundueexp.n™„,afc„Py„„e„,sk.i„,,ea 
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.oh.«.adea,h,eelayensdtaeco„s««hfchwou. have *p,^ed the ccmposifo„o„te*i™d«ss» 
=on**e.aoc,,aga„,de<»h„,andGAG,a„dbee„displayed«,,«^,„.g,,„d™^,„i^p,p,^,^,^^ 



that seen in human tissue. 



The spedflcafon fais lo p^vMe a„ enabling disdosu. for any (eneSoal^ n,odfcd ftoblas. cells olher lhan 
Ihe exe.p« human de™, tablas,. ,rana(eoted ,o exp.s s_pla.elel denVed Wo, (Example 6, pg 33^,. 

Thespeoioatoninoo^ona.esby.fe™oetoSan,b™ke.*Moto,arCtanlng(,9e9),heessen,iaMea^^ 
,ene«=.i,enginee^ pells. Thespeoita,tondoes«,dWoseessen«alteaohin3ssu*as,he^pe„,««^ 
P-omote,or Ihe n,e.hod of ,.nsdu*n to ensure h^h level tensgene expression. Gene Iherapy is a highly 

unp,edWaNeadasde„rons«edbySchlns,ineet.whoshowed,ha,long.,er.,.nsgeneexp.sstondW^,oocur 
«hen»,=ttas,sgene,ioaiv™dr.d*aretoviral,ec,or....ansplan,ed into human brain taep^^^^^^^ 

^,1997,.U«se,Gadl*e.al,each,ha,no,all,r,nsdu*nme.h„daaree,u»atenlfo,example,,heuseofm™. 

inie*n in gene delhreortelinriledio -a rdaMysm^lnumberof^llsd^tofteexacCnglechnlc. demands Of 

mi«n-(Ga«e,.,pg20e,ool,,para2).Ga.,<*e,al.so,ea*,ha.^esuo«ssMuseof,e«^,ecto. 

forex.„,ra„sd„o,»nofoelis,suohas.era,i„o^s,dependsiargeVon,hev,.l«e.u,ill^,*.i„«e.g.a.r 
lhan 5-10' OFU/ml resulted In Iransdudion of all donogenio cells, »hlle titers in (he range of 10' transduced 

approxlmatei,5%of.he*nogenlccdls(pg206,col2,para3).Thesped«ca«onof,t.pendingapplic.»on,ails,o 

pn^vide the any spe* teachings for (he method ofmakingge^tfcal^modfedWastsotherthanWexempir^ 
in Example 6, the result of whfch would be undue expehmentatton by the a,«san lo transduce Bbn=blas.s ex vl», 

transplantthemmtcawound*, and haveasuwendyh^h level ofl.nsge«exp.sstan„hld, would resullln any 



useful therapy. 



The spedtalta does not .asonabi, ptovide enabling d^osu. for a tissue constmct compnsing ffcmblasts 
derh,ed from tendon, lung, urethra, umbW cord, corneal staa, oral mucosa, a™i intestine, or a bilayer «nstruc, 
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comprising corneal epithelial cells, or eoitheli;,! rv^iio tr 

Table ,). The 5pe**„ ato pmvte e«emplfe«o„ lor the » ol ta™ , h 

-o,h™a„.„*„ 

~ 

'™"--"-"-»--'----ee.e.e„.a.„j:r~ 

the disclosed specification »n m«i, . ^ *° """^^^ 
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mechanical manipulation of the cells In culture? 
layerofextracellularmatrix". Do these "conditinn.« • 



C/a/m Rejections ■ 35 USC § 103 



5. 

in this Office action 
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6- Claims 1-3 . 6-12, and 19-27 are rejected under35 U S C inir.. . • 

Patent4 485 096) P.r , ^^^^^^^^^^-ng unpatentable over Bell. E. (US 

ent4.485.096). Parenteau eta. (US Patent 5.712,163). Sand. BJ (US Patent 5 618 284, .u 

nqq^icn^D' , ^ ^'^"'^'6^^-284 and Holbrooketal 

{ 1 993) and Biegel et al (1 994). ei ai 

Applicants' claimed invention is to a ruiu.r^rt no 
wherein said cells are cultured in thp .k . ' ^"'^ 

c^erum, NaOH. and a collagen solution to form a contracfahip 

l«39«,ool3 lines 28 301 R.. , , . ' and Example 1, col 8, 

.l-3-30,.Be,,afe,ea*e.,^e™eWo„«„e,.„sp,a„.„ni„,„i„eep.3,„, 
Examples 10 and 11, R«iipt,.j y "'^ap'gs and rats (e.g. 

matnx components (e.g. collagen). ^-^^nse of exogenous 
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K'cjufiy erriciency in comparison to those \h^\ ^A,or« 
and 3). ^ '^'^'P^'^3 3&pgii9_coii,parai 

~"— » ^r-"" 
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containing no non-human components and comprising a second layer of epithelial cells, such as keratinocytes; and 

utilizing said construct for transplanting in an animal model. Note the percentage of cell confluence, the thickness of 

the resulting matrix, and the density of the seeded cells are rate effective variables which one of ordinary skill in the art 

could readily ascertain through routine experimentation. One would have been motivated to utilize a tissue construct ir 

the absence of exogenous matrix components to provide an efficacious method of dermal regeneration which did not 

require the construction of a biodegradable matrix , and to utilize a chemical defined medium to optimize tissue 

differentiation and growth (Parenteau et al, col 1 , lines 35-55). One would also have been motivated to use a porous 

membrane, such as Transwell plates, because the layer of collagen (or polycarbonate membrane) on the plates would 

allow for the efficacious adhesion and differentiation of fibroblast cells, especially In light of the absence of an 

exogenous extracellular matrix scaffold. There would l;>^a reasonable expectation of success because Bell 

A 

demonstrated that tissue constructs could be generated utilizing a base layer of fibroblasts with a top layer of 
keratinocytes to generate full thickness skin grafts and done in the absence of three dimensional matrices (e.g. Bell, 
claim 16) and because Parenteau et al had demonstrated the successful use of tissue constructs comprising 
keratinocytes using said defined culture medium and in a sequential two step culture system and because Biegel et al 
had demonstrated the sucessful use of the Transwell system for in vitro growth and differentiation of endothelial cells 
into tissue (e.g. Parenteau et al, Example 5, col 24, lines 35-40, & Biegel et al, abstract). 

7. Claims 1 . 4, 5, 9, 1 3, and 1 4 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over Jahoda et al 
(1993) in view of Parenteau et al (US Patent 5,712,163). 

Applicants' claimed invention is to a cultured tissue construct comprising dermal papilla of hair follicles which 
are localized on and grown to produce an extracellular matrix and comprising a second layer of epithelial cells ( claim 
9) and wherein the cells are cultured in the absence of exogenous matrix components or synthetic members. 
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Jahoda et al teach that the transplantation of dermal papilla cells in rat ear wounds resulted in the production 
of hair growth in comparison to a control of transplanted skin fibroblasts, which resulted in no new hair growth (abstract 
and pg 585, col 1 , para 1 -3 and Table 1 ). Jahoda et al does not teach the use of a cultured tissue construct system 
grown in vitro to produce extracellular matrix components. 

Parenteau et al teach the use of a chemically defined cell culture medium, which by definition are absent of 
undefined proteins from protein supplements such as serum, and wherein the cell culture systems comprise said cell 
culture medium and a substrate for the cells, such as glass or plastic, and in the absence of exogenous matrix 
components or synthetic membranes which resulted in the prolonged growth and differentiation of cells, such as 
keratinocytes,(e.g. col 1. lines 35-55, claims 20 and 24). Parenteau et al also teach the method of producing skin 
equivalent grafts in vitro utilizing keratinocytes and dermal (fibroblast) equivalents (example 6, col 25, line 61 -col 26, 
line 14), and the use of a sequential two culture medium process in the absence of a substrate which showed only a 
slight decrease in plating efficiency in comparison to those that were grown on a collagen substrate (e.g. Table 5, col 



In light of Jahoda and Parenteau et al, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to create a cultured tissue construct comprising dermal papilla cells with fibroblast cells and with or 
without a top layer of epithelial cells, such as keratinocytes. One would have been motivated to do this to provide a 
method of producing a tissue construct that could be used to generate new hair growth (Jahoda et al. Table 1). There 
would-be-a reasonable expectation of success because Jahoda et al demonstrated the ability to culture dermal papilla 
cells in MEM containing fetal bovine serum and L-glutamine and then transplant them into rats for successful 
production of hair and the culturing and implantation of fibroblasts for successful production of dermal skin, while 
Parenteau et al had demonstrated the ability to culture keratinocytes in the absence of exogenous matrix components 
and synthetic membranes to produce differentiated, stratified tissue (Parenteau et al, abstract). 



5). 
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No claim is allowed. It is noted, though, that the prior art of record is free of fibroblasts genetically engineered 
to express platelet derived growth factor for use in a tissue construct. 



Any inquiry concerning this communication or earlier communications from the examiner should be directed to 
Carrie Stroup whose telephone number is (703) 306-5439. The examiner can normally be reached on Monday 
through Friday from 8:30 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, John LeGuyader, 
can be reached at (703) 308-0447. The fax number for this Group is (703) 308-0294. 

Carrie Stroup 



Conclusion 



/ JOHN L/ Le^U^WDER ^ 
SljPERVISORY WfENT EXAMINER 
TECHNOLOGY CENTER 1600 



